Pentosidine effects on human osteoblasts in vitro.
Osteoporosis, a multifactorial and progressive skeletal metabolic disease, is characterized by low-mass density and structural deterioration of bone micro-architecture that leads to enhanced bone fragility and increased susceptibility to fractures. Recently, it has been proposed that age-related bone loss could be correlated with the glycoxidative process. The aim of the present study was to investigate the in vitro effects of pentosidine, a glycoxidative end product, on human osteoblasts (HOb). The mineralization rate, the specific bone markers (alkaline phosphatase [ALP], collagen Ialpha1 [COL Ialpha1], osteocalcin [BGP]), and the human receptor for advanced glycation end products (RAGE) gene expression have been evaluated. Pentosidine incubation of HOb caused a significant decrease in ALP, Col Ialpha1, and RAGE mRNA levels, but only the RAGE gene expression decreased with no dose dependency. Moreover, pentosidine incubation of osteoblasts hampered the formation of bone nodules. No effect was observed on BGP gene expression under all experimental conditions. Our data gives further support to a detrimental effect of AGEs on bone that leads to functional alterations of osteoblasts. This study addresses a crucial role of protein glycoxidation in the bone mineralization process. AGEs formation and accumulation in bone may be one of the first pathogenetic steps of bone remodeling in aging and in age-related diseases, leading to enhanced bone mass loss.